Abstract. The effect of epinephrine (E) and 5-hydroxytryptamine (5-HT) on some elements involved in thyroid iodine organification was studied using a bovine thyroid subcellular fraction sedimented at 30 000 g. 131I-incorporation into particulate proteins and into tyrosine was increased by 10\m=-\3 m and 10\m=-\5 m E and 5-HT. This effect was inhibited by 6-n-propyl-2-thiouracil and by catalase.
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In the presence of these amines the activity of NADPH\x=req (Coleoni & Masini 1974; Männistö et al. 1979 ) and the peripheral levels (Coleoni 1972; Melander 1971) . In vivo studies have indicated that catecholamines and 5-hydroxytryptamine (5-HT) have stimulatory or inhibitory effects on thyroid function depending on the thyroid activity prev¬ ious to the amine injection (Melander 1971; Joasoo & Murray 1974) . Epinephrine (E), dopamine and dihydroxyphenylalanine increased iodine incorpo¬ ration, iodotyronine synthesis, glucose oxidation and RNA synthesis in isolated thyroid cells (Maayan et al. 1973 ). An increase in iodine uptake and iodine organification has also been observed with norepinephrine, dopamine, isoproterenol and 5-HT in similar systems. On the other hand, such effect was not observed using histamine and acetylcholine (Maayan et al. 1973; Melander 1977) . It has been reported that some of the effects of the different biogenic amines on thyroid function are inhibited by alpha adrenergic blocking agents sug¬ gesting that the action of the amines could be mediated by alpha adrenergic receptors (Maayan et al. 1973; Melander 1977) .
Several lines of evidence clearly indicate a signifi¬ cant role of biogenic amines in the regulation of thyroid activity (Melander 1977; Szántó et al. 1979 (Fischer et al. 1966 (Table 2 ). These effects were diminished when 10"3 M and 10"s M E and 5-HT were added to the system. On the other hand, 10~7 M E and 5-HT partially reduced H2O2 generation induced by tyramine, while no effect could be detected on 131I-incorporation (Table 2) . The increase in H2O2 production and [131I]iodotyrosine formation induced by tyramine was inhibi¬ ted by 10"3 M pargyline (Table 2) . (Maayan et al. 1973 ). The action elicited by these amines on iodination was observed using endo¬ genous protein source or tyrosine when it was added to the system. The increase in iodotyrosines observed suggests that at least part of the effect of these amines on thyroid biosynthesis is elicited at the initial steps in the iodination process.
The increase in iodotyrosine formation induced by E and 5-HT was inhibited by catalase (Fig. 2) , indicating that H2O2 was involved in this effect. Similar results were reported using isolated thyroid cells (Maayan et al. 1973 (Me¬ lander 1977) . However, the possibility that the amines could enhance the formation or utilization of H2O2 has been previously postulated in studies using isolated thyroid cells (Maayan & Ingbar 1970) . This mechanism of action could be ex¬ tended to all the amines which are able to act as MAO substrates. This is consistent with the find¬ ings that those amines that have a stimulatory effect on thyroid function in vivo and in vitro, such as E, 5-HT, isoproterenol, dopamine and norepinephrine ( Fig. 1) (Melander 1971; Maayan etal. 1973), are MAO substrates. It has also been ob¬ served that the stimulatory action of 5-HT on iodine organification depends on the amine group rather than on the 5-hydroxyl group (Maayan et al. 1973 (Melander 1971 (Melander , 1977 .
It has been reported that tyramine is a specific substrate for thyroid MAO (Fischer et al. 1966 ) and when it is added to thyroid subcellular prepara¬ tions, it is able to generate H2O2 and also to incorporate iodine into tyrosine (Table 2) (Fischer et al. 1966 ). These actions of tyramine were mar¬ kedly diminished by pargyline as well as by other MAO inhibitors such as tranylcypromine (Huang & Schulz 1972) , indicating that MAO is involved in the stimulatory effect of tyramine. The increase in H2O2 production and [131I]iodotyrosine formation induced by tyramine was diminished by E and 5-HT. A physiological mechanism of H2O2 genera¬ tion in the thyroid cell involving MAO and tyra¬ mine has been previously proposed (Fischer et al. 1966; DeGroot 8c Niepomniszcze 1977) . In an active thyroid cell, such as under thyrotrophin (TSH) stimulation, tyramine would be derived from deshalogenation and decarboxilation of iodotyrosines after thyroglobulin proteolysis (DeGroot & Niepomniszcze 1977; Conti et al. 1978) . It is possible to speculate that under these circumstan¬ ces, E and 5-HT would have an inhibitory effect on H2O2 production and on thyroid hormone syn¬ thesis induced by tyramine. On the contrary, in an inactive thyroid cell, E and 5-HT and probably all the amines which are able to function as MAO substrates, could be able to stimulate H2O2 produc¬ tion and in that way increase hormonal synthesis.
This mechanism is consistent with some observa¬ tions indicating that the amines had an inhibitory action on the functionally active thyroid tissue (Melander 1971; Joasoo & Murray 1974) . On the other hand, when the amines were administered to hypophysectomized or thyroxine-blocked animals, an increased secretion of thyroid hormones fol¬ lowed (Melander 1971) . In in vitro experiments it was observed that the increased secretion of thy¬ roid hormones induced by TSH was diminished by E (Maayan et al. 1977 ).
Although it is not possible to exclude some other mechanisms involved in the effect of the biogenic amines such as the interaction with adrenergic receptors (Melander 1977; Maayan et al. 1977) , the interrelationship between these amines and H2O2 generation mediated by MAO could explain, at least in part, the different effects of the biogenic amines observed on the thyroid cell.
